Transfer of monoclonal antibodies into mammalian cells by electroporation.
A simple rapid and reproducible procedure for transferring monoclonal antibodies into mammalian cells by electroporation is described. Two functionally different monoclonal antibodies (Mab 3F3 and Mab 2B4) specific for asparagine synthetase (EC 6.3.1.1) were used for electroporation into HeLa, HT-5, and L5178Y D10/R (L-asparaginase-resistant) cells. The conditions were optimized so that the viability of the electroporated cells was very high (80-90%), and 90% of the viable cells had antibody incorporated. Electropermeabilized cells were structurally intact, and the high voltage electric pulse had no inhibitory effect on overall cellular DNA and protein synthesis. Incorporated immunoglobulins showed unaltered structural integrity and were functionally active. L5178Y D10/R cells incorporated with an antibody (Mab 3F3) known to be a potent inhibitor of tumor asparagine synthetase showed increased dependence on an exogenous source of asparagine in the culture medium, while the growth of cells incorporated with a control (noninhibitory) antibody (Mab 2B4) remained unaffected. These studies demonstrate that electroporation can be employed successfully for large scale transfer of antibodies into cultured mammalian cells for the study of cellular metabolism.